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Maritime transport across the Baltic Sea is facing many changes. Changes in the 
Baltic’s economy and demography, rising energy costs, tightening emission standards, 
political changes as well as in lifestyles and preferences are influencing transport flows 
and also transport demand and choices regarding transport modes. Effective and 
competitive port procedures and sea transportation solutions are important for the 
interconnectivity, growth and sustainability of the regions the ports serve. Since changes 
in the cargo and passenger flows affect ports directly, it is important that the ports try to 
anticipate these changes.  
 
This report focuses on future expectations regarding liner transport flows between the 
so-called PENTA ports of Stockholm, Tallinn, Helsinki Turku and Naantali. Three 
scenario-based traffic forecasts up to the year 2020 for routes between PENTA ports are 
presented. The chosen methodology for the analysis is PESTE, in which the main 
emphasis is laid on economic factors affecting future traffic flows. In addition, the 
futures table method was utilised in the creation of the scenarios. The report is a 
continuation of the report “Drivers of demand in cargo and passenger traffic between 
PENTA ports” and it is based on the same material, including interviews and mail 
surveys, and statistics on the cargo and passenger flows between the PENTA ports from 
2000 to 2010. The statistics were gathered during 2011 and 2012 with the help of the 
port authorities. 
 
The report was written as part of the PENTATHLON project which is coordinated by 
the University of Turku, Centre for Maritime Studies. The project is financed by the 
Central Baltic INTERREG IV A Programme 2007-2013 of the European Union 
Regional Development Fund, the Ports of Stockholm, the Port of Helsinki, the Port of 
Turku, the Port of Naantali and the Estonian government. The purpose of the project is 
to explore alternatives and develop measures to better comprehend and face current and 
future challenges concerning maritime transport, while increasing the competitiveness 
of the ports. The research was carried out and the report written by M.Sc. Anssi 
Lappalainen. 
 
The authors of this report would like to express gratitude to all people and organisations 
who participated in this study and to the partners and financiers of the PENTATHLON 




Turku March 6th, 2013 
 
Sakari Kajander 
Head of Unit 




Maritime transport is the foundation for trade in the Baltic Sea area. It represents over 
15% of the world’s cargo traffic and it is predicted to increase by over 100% in the 
future. There are currently over 2,000 ships sailing on the Baltic Sea and both the 
number and the size of ships have been growing in recent years. Due to the importance 
of maritime traffic in the Baltic Sea Region, ports have to be ready to face future 
challenges and adapt to the changing operational environment. 
 
The companies within the transportation industry – in this context ports, shipowners and 
logistics companies – compete continuously and although the number of companies in 
the business is not particularly substantial because the products offered are very similar, 
other motives for managing the supply chain arise. The factors creating competitive 
advantage are often financial and related to cost efficiency, but geographical location, 
road infrastructure in the hinterland and vessel connections are among the most 
important factors. The PENTA project focuses on adding openness, transparency and 
sharing knowledge and information, so that the challenges of the future can be better 
addressed with regard to cooperation. 
 
This report presents three scenario-based traffic forecasts for routes between the 
PENTA ports in 2020. The chosen methodology is PESTE, in which the focus in on 
economic factors affecting future traffic flows. The report further analyses the findings 
and results of the first PENTA WP2 report “Drivers of demand in cargo and passenger 
traffic between PENTA ports” and utilises the same material, which was obtained 





Meriliikenne on Itämeren alueen kaupankäynnin perusta. Se on kooltaan noin 15 % 
maailman rahtiliikenteestä ja sen ennustetaan kaksinkertaistuvan tulevaisuudessa. 
Itämerellä liikennöi joka hetki yli 2000 alusta ja niiden määrät sekä koot ovat kasvaneet 
viime vuosina. Johtuen meriliikenteen suuresta merkityksestä Itämeren alueella, on 
satamien oltava valmiita kohtaamaan tulevaisuuden haasteita sekä sopeutumaan 
muuttuvaan toimintaympäristöön. 
 
Kuljetusteollisuuden yritykset – tässä yhteydessä satamat, varustamot ja kuljetusliikkeet 
– kilpailevat jatkuvasti keskenään. Koska alalla olevien yritysten lukumäärä on 
suhteellisen pieni ja tarjotut palvelut sekä tuotteet ovat vain hieman toisistaan 
poikkeavia, nousevat muut motiivit esille toimitusketjua johdettaessa. Kilpailuetua 
luovat tekijät ovat usein taloudellisia ja liittyvät kustannustehokkuuteen mutta sataman 
maantieteellinen sijainti, takamaan tieverkosto ja alusten liikenneyhteydet kuuluvat 
myös tärkeimpiin tekijöihin. PENTA projekti keskittyy avoimuuden ja läpinäkyvyyden 
lisäämiseen, sekä tiedon ja informaation jakamiseen, jotta tulevaisuuden haasteisiin 
pystytään varautumaan paremmin yhteistyöllä. 
  
Tämä raportti esittää kolme skenaariopohjaista liikenne-ennustetta PENTA satamien 
välisille reiteille vuonna 2020. Valittuna metodologiana käytetään PESTE-analyysia, 
jossa pääpaino on taloudellisilla tekijöillä tulevaisuutta muokkaavina tekijöinä. Raportti 
analysoi tarkemmin ensimmäisen PENTA WP2-raportin ”Drivers of demand in cargo 
and passenger traffic between PENTA ports” tuloksia ja käyttää hyväkseen samaa 
materiaalia, joka hankittiin haastatteluilla ja sähköpostikyselyillä. 
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According to the European Commission, short sea shipping must be encouraged and 
promoted. The share of short sea shipping has been steady for the past few years and it 
plays a valuable role in the economy. Previous forecasts show that global transport 
demand will be 50% higher in 2020 than in 2000. Over the same period, the growth of 
road transportation in tonne-kilometres will almost equal the growth in short sea 
shipping (Commission of the European Communities 2007). In the Baltic Sea area, 
maritime transport is the foundation for trade. There are currently over 2,000 ships in 
the area and both the number and the size of the ships have been growing in recent 
years. In 2009, maritime traffic in the Baltic Sea region (BSR) represented 15% of the 
world’s cargo traffic and it was predicted to increase by over 100% in the future 
(Commission on the European Communities 2009). Due to the importance of maritime 
traffic in the BSR, ports have to be ready to face future challenges and adapt to the 
changing operational environment. 
 
 
1.2 Purpose of the study 
 
This report is part of the research project PENTATHLON, which studies the Ports of 
Stockholm, Helsinki, Tallinn, Turku and Naantali (PENTA). The PENTA project is 
managed and coordinated by the University of Turku, Centre for Maritime Studies. 
Other partners involved in carrying out the project are TFK Transport Research Institute 
from Stockholm and the Estonian Maritime Academy from Tallinn. The purpose of the 
project is to explore alternatives and develop measures so that the five ports can better 
comprehend and face current and future challenges and increase their competitiveness. 
The PENTA project is divided into four work packages; this report belongs to work 
package two “Passenger and cargo flows and their future estimates”. The report reflects 
the views of the author. The Managing Authority of the INTERREG Central Baltic IV 
A Programme cannot be held liable for the information published in this report. 
 
The purpose of this report is to present scenario-based traffic forecasts for the year 2020 
for the PENTA ports. The report further analyses the findings and results of the first 
PENTA work package two report “Drivers of demand in cargo and passenger traffic 
between PENTA ports” and utilises the same material, which was obtained through the 
interviews and mail surveys. 
 
 
1.3 Methodological approach 
 
The chosen methodology for the analysis of cargo and passenger flows is PESTE. It is a 
method which clarifies the political, economic, social, technological and environmental 
state and future of a phenomenon or organisation. The dynamics monitored can be 
utilised in different ways, for example when creating scenarios they can serve as the 
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variables of the futures table or as background material for organisations creating their 
own scenarios (Finnish National Board of Education 2013). 
 
In this report, the PESTE analysis provides the framework for the analysis of business 
and macro environmental factors. The main focus is on economic factors, including 
economic growth, trade and bunker costs according to Figure 1.1. 
 
 
Figure 1.1. PESTE analysis in work package 2. 
 
Social factors such as tourism, leisure patterns and lifestyle are taken into consideration 
when analysing passenger traffic. The sulphur directive affects both political and 
environmental aspects. All the factors presented in Figure 1.1 arose when conducting 
the research and interviews. 
 
 
1.4 Structure of the report 
 
This report is divided into three main sections. The first one focuses on future 
expectations in relation to qualitative and quantitative issues. The second section 
presents three alternative scenarios which were developed during the project. The third 
section elaborates on the traffic forecasts for each scenario. The conclusions and 
summary of the research are presented in the final chapter. The statistics in the 
appendices were gathered (with the help of the port authorities) in 2011 and 2012 and 
they are used to estimate future traffic flows based on transport history. 
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2 FUTURE EXPECTATIONS 
 
2.1 Developments of traffic flows based on transport history 
 
This chapter presents an analysis of the developments of traffic flows based on recent 
transport history. The figures below lay foundations for the anticipated traffic volumes 






The cargo traffic on the routes Stockholm-Helsinki and Stockholm-Tallinn is slowly 
increasing. The volumes between Stockholm and Turku – the most important route for 




Figure 2.1. The development of cargo traffic in the Port of Stockholm. 
 
The amount of transported trucks and trailers has not followed the same pattern. Based 
on the data from 2005 to 2010 it appears that the number of transported units will 
increase rather than decrease between Stockholm and Turku (Figure 2.2). The amount 
of transported units between Stockholm and Helsinki will remain at the current level but 
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Figure 2.2. The development of unitised traffic in the Port of Stockholm. 
 
The future of passenger traffic between the Port of Stockholm and other PENTA ports 
is promising (Figure 2.3). The Stockholm-Tallinn route shows a steady increase, even 
though the flows for Stockholm-Helsinki may decline. Passenger traffic between 
Stockholm and Turku has always been significant and the new Viking Line ferry is 
likely to further assist the increase in passenger traffic. 
 
 
Figure 2.3. The development of passenger traffic in the Port of Stockholm. 
 
Cargo traffic to the Port of Kapellskär will increase. The growth was moderate from 
2005 to 2010, but if we take the figures since 2000 the volumes between Naantali and 
Kapellskär have increased rapidly. In Figure 2.4, Paldiski represents both the privately 
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Figure 2.4. The development of cargo traffic in the Port of Kapellskär. 
 
The number of trucks and trailers passing through Kapellskär will follow the same trend 
as the volumes for cargo traffic (Figure 2.5). Similarly to the Port of Stockholm, the 




Figure 2.5.The development of unitised traffic in the Port of Kapellskär. 
 
The importance of passenger traffic in the Port of Kapellskär is not as relevant as cargo 
traffic. The passengers on routes to and from Kapellskär mainly consist of truck drivers, 
which is why future developments in passenger traffic to and from the Port of 
Kapellskär are limited. However, this does not explain the relatively large variations in 
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The port of Tallinn is estimated to show rapid increase in the growth of cargo traffic 
between the Port of Helsinki and itself. Freight volumes have been increasing steadily 
since 2000 without a slowdown (Figure 2.7). The traffic between Estonia and Sweden is 
much lighter compared with the traffic between Estonia and Finland. The future 
volumes on the routes Tallinn-Stockholm and Paldiski South Harbour-Kapellskär are 
likely to remain low. 
 
 
Figure 2.7. The development of cargo traffic in the Port of Tallinn. 
 
The unitised traffic in the Port of Tallinn has increased remarkably on the route Tallinn-
Helsinki and the outlook for development is positive. Transported units between the 
Port of Tallinn and the Ports of Stockholm, however, are expected to show only minor 
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Figure 2.8. The development of unitised traffic in the Port of Tallinn. 
 
Passenger traffic to or from the Old City Harbour in the Port of Tallinn is expected to 
rise on all routes. The growth of the traffic flows between Tallinn and Helsinki is 
expected to accelerate, while the flows for Tallinn-Stockholm will increase but at a 
slower rate (Figure 2.9). 
 
 





The future for cargo traffic in the Port of Helsinki is promising. Traffic flows for 
Helsinki-Stockholm have been stable for over ten years whereas cargo traffic between 
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Figure 2.10. The development of cargo traffic in the Port of Helsinki. 
 
The figures for the increased cargo traffic and transported units correspond quite well to 
each other for the Port of Helsinki (Figure 2.11). In the beginning of the 21
st
 century, 
the traffic flows between Helsinki and Tallinn were approximately twice as high as 
traffic flows between Helsinki and Stockholm. If the current trends continue, traffic 
flows between Helsinki and Tallinn will be even six to eight times higher in 2020 
compared to Helsinki-Stockholm. 
 
 
Figure 2.11. The development of unitised traffic in the Port of Helsinki. 
 
The most remarkable change in passenger traffic within the PENTA project happens on 
the Helsinki-Tallinn route, which will increase due to tourism, work-related trips and 
the lower costs of doing business in Estonia. The crossing-time is also shorter than for 
any other route in the PENTA project. Passenger flows between Helsinki and 
Stockholm will face a minor decrease and annual traffic will be approximately 
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Cargo traffic between the Port of Turku and the Port of Stockholm has decreased lately 
(Figure 2.13). The reason for this is mainly due to the economic depression. 
Nevertheless, the outlook is disconcerting, unless cargo volumes start rising soon. When 
analysing figures for the Port of Turku the fact that in 2000-2005 the route between 
Turku and Kapellskär was in use, yet with lower traffic flows compared to the Turku-
Stockholm route, must be taken into consideration. 
 
 
Figure 2.13. The development of cargo traffic in the Port of Turku. 
 
The number of transported units between Turku and Stockholm remained nearly 
unchanged for the period 2005 to 2010 (Figure 2.14). The port of Turku shares the same 
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stronger compared to the decrease in transported units, or, in other words, the increase 
in transported units has been higher compared to the increase in total volumes. 
 
 
Figure 2.14. The development of unitised traffic in the Port of Turku. 
 
Based on recent transport history, passenger traffic in the Port of Turku will decrease 
slightly (Figure 2.15). In 2005, approximately 600,000 passengers travelled between 
Turku and Kapellskär, which explains the decreased figure for the Turku-Stockholm 
route in 2005. Nevertheless, traffic flows between Turku and Stockholm decreased 
nearly 13 per cent from 2000 to 2010. 
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2.1.5 Naantali 
 
Cargo traffic in the Port of Naantali is increasing steadily (Figure 2.16). Despite its 
closeness to the Port of Turku, the change in traffic volumes has been almost the exact 
opposite of Turku’s and the future estimates are encouraging. 
 
 
Figure 2.16. The development of cargo traffic in the Port of Naantali. 
 
The amount of transported units between Naantali and Kapellskär has been increasing 
as well and this growth has been even stronger than the growth in cargo volume. Figure 




Figure 2.17. The development of unitised traffic in the Port of Naantali. 
 
Passenger traffic is not a priority for the shipowner Finnlines – the company which 
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been increasing steadily since 2000, even though approximately 70 % of the passengers 
are truck drivers (Figure 2.18). 
 
 
Figure 2.18. The development of passenger traffic in the Port of Naantali. 
 
 
2.2 Results of the interviews 
 
This chapter presents the results of the interviews. The interviewees were asked to give 
their opinions on the future developments of traffic flows and other matters affecting the 
operational environment in the BSR. The interview form contained seven themes 
(Appendix 1). A total of 29 interviews were conducted (Appendix 2).  
 
 
2.2.1 Cargo traffic 
 
The future development of cargo traffic is strongly dependent on growth in Gross 
Domestic Product (GDP) in each country. This can be seen from the correlation in 
which GDP generates trade, which, in turn, requires transportation. The development of 
the bilateral trade between two countries or traffic between two ports is dependent on 
various determinants and GDP in each country is by far the most important factor 
(Baltic Maritime Outlook 2006). 
 
The largest driving force behind the growing trade in the Baltic Sea is the high growth 
in trade between Russia and Germany. Germany is the largest export market for many 
Baltic countries, although Sweden, Finland, and Poland are large importers too. These 
countries are also expected to see the strongest growth in imports up to 2020 – Finland 
significantly more than Sweden. Exports to Sweden will increase from Denmark, 
Estonia and Latvia, whereas Finland will be the fastest growing export market for 
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The conducted interviews support the assumption that cargo traffic in the BSR will 
increase strongly in the next 10 years. The growth will be most vigorous in the Baltic 
States and Poland. The tremendous increase in container traffic will also continue. The 
strong economies in Sweden and Finland will further increase cargo traffic between the 
PENTA countries. Estonia already perceives Finland and Sweden as virtual domestic 
markets and corporate acquisitions in the future could further assist this development. 
 
Due to the imbalance in foreign trade, especially in Finland where imports dominate 
volume-wise, the ratio between imports and exports can be even 80% to 20% for some 
lines. In general, the ratio on routes from Finland to Europe is around 65% to 35%. 
Partly because of this, future exports will increasingly be shipped from big import ports 
since the supply of vessel-traffic is broader in range. There are already situations in 
which exports to certain destinations are nearly free of charge and one has to pay only 
for bunker and terminal handling costs. Future exports in the Northern Baltic Sea region 
will be bulk and general cargo, whereas imports are more likely to be single 
consignments. This is why exports have to find the right ports from which to ship. 
Rising industries will also alter the routes and cargo volumes. For example, Finnish ore 
traffic is expected to grow substantially and both shipping and loading will have to be 
done near the mines, which are located in the far North. 
 
 
2.2.2 Unitised traffic 
 
The future development of unitised traffic is dependent on the performances of the 
industries in each country and the volume of exports. In general, the volume of unitised 
traffic will increase in the Baltic Sea area whether it is on ships, trucks, or trains. RoRo-
ferries will continue to carry the same cargo as they are carrying today, but the share of 
fast moving consumer goods will grow. Furthermore, the rise of intermodal 
transportation will assist the use of containers. Rail-shipping, however, is slowly 
disappearing because it is not cost-efficient and trucks are perceived as more convenient 
since door-to-door shipments are enabled. Warehousing will diminish, creating pressure 
to change ferry timetables and consignments will have to be shipped on the same day. 
 
According to the interviews, by 2020 the volume of trucks and trailers transported 
between PENTA ports will increase by approximately 20% to 30%. The interviewees 
also stress that the business of ports will develop in the same way as the economy of 
each country. Future customers will also be the same as they are today. The 
development, which can be seen from the customers of logistics companies, highlights 
the fact that the number of transported units will increase faster than the volume of 
transported goods. This is expected to be caused by consumers demanding faster and 
more reliable transportation. Partly because of this, it will not be unusual to have empty 
space in transported units. This is how customers will want it to be and they will be 
prepared to pay for it. 
 
Trade between Sweden and Finland has always been strong and shipowners predict that 
unitised traffic between Sweden and Finland will increase rather than decrease. One of 
the main accelerators will be the increase in population in the Nordic countries and also 
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the increased population concentration in urban, residential areas – nearly half of the 
population in Sweden lives in the hinterland of Stockholm. The only decrease in RoRo-
vessels carrying cargo is likely to occur between Estonia and Sweden, unless additional 
ships are put on the route. According to the interviews, the extension of the Port of 
Nynäshamn is a beneficial project and it will increase the amount of unitised traffic in 
the Ports of Stockholm. On the other hand this puts the Port of Turku in a problematic 
position because cargo flows are concentrated away from the central ports of 
Stockholm. Nevertheless, high passenger traffic on route from Turku-Stockholm 
supports business in the Port of Turku. 
 
According to the interviewees, the forecasting of traffic flows in 2020 is challenging. 
After a recession, it takes two to three years for cargo volumes to recover but the 
decrease in volumes is always faster. Logistics companies make forecasts but the 
prognosis is made only for one year at a time. In the long run imports from Asia will 
increase but the growth in the following years will be moderate. The relative share of 
cargo volumes operated by different logistics companies and shipowners can alter, but 
the total volume will remain at least at its current level. Manufacturing will increasingly 
be based on orders and warehousing will be reduced. The door-to-door concept, in 




2.2.3 Passenger traffic 
 
The passenger traffic between the PENTA ports is somewhat unique and it is difficult to 
find any equivalent. According to the interviewees – especially shipowners – the 
demand for passenger traffic between PENTA ports will increase in the long run. Only 
the interest in the entertainment offered and destinations is predicted to change, while 
the gap between work-related trips and leisure cruises will be clearer. 
 
The number of ferries operating between the PENTA ports has steadily risen since the 
1980s and capacity is currently adequate. The building of new vessels is expensive but 
the travel itself is inexpensive, even free of charge. Getting on-board is relatively 
effortless and passenger consumption generates income streams for shipowners. 
Passenger traffic between Finland and Sweden has been stable for a while but passenger 
traffic between Finland and Estonia continues to increase. On the other hand, increased 
passenger traffic towards Tallinn is a rival to traditional routes between Finland and 
Sweden. Nevertheless, new ferry-layouts can introduce new ways to travel and increase 
people’s interest in all existing routes. 
 
According to the interviewees, the cost structure and the price level in Estonia are key 
issues when future passenger traffic between PENTA ports is analysed. Increasing 
prices will have a direct impact on the attractiveness of Tallinn as a tourist destination. 
When the price level in Estonia increases, the enthusiasm of Finnish or Swedish 
passengers to travel there is likely to decrease. This trend is currently clear as people 
already travel further from Tallinn by car. 
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Based on the interviews, Estonian passengers travelling to Finland and Sweden will 
remain unchanged before 2020. One factor which affects passenger traffic from Sweden 
to Estonia is the distance. Swedish passengers also have easier and closer destinations 
for travel, such as Norway and Denmark. Another aspect affecting passenger traffic is 
the image of Estonia and the image of travelling to Estonia. Even though Estonia is 
gaining a better image among Swedish people, the building of a good reputation as a 
travel destination takes several years, but one negative incident can destroy it. The 
maritime disaster of M/S Estonia in 1994 had a remarkably negative influence on 
passenger traffic towards Estonia – just when Tallink started to operate the line between 
Tallinn and Stockholm. Nevertheless, Swedish companies are currently relocating to 
Estonia in the same way that Finnish companies did. Passenger traffic between Sweden 
and Estonia consists mainly of people on vacation. Business travellers also have 
possibilities for alternative travel arrangements, such as the newly introduced travel-
packages, where one can take a plane in one direction and come back by ferry. Such 
packages do not have a big market share though. 
 
The number of Russian passengers on routes between PENTA ports will increase in the 
future. The route Turku-Stockholm is expected to have an especially large increase as 
Russians perceive Stockholm as an interesting destination. Currently Russian 
passengers arrive in Turku by coach, but this mode is expected to move to train and 
finally, according to the wealth of individuals, car travel. It is argued that acting as a 
gateway is something cities can better exploit. Cruise vessels entering the Ports of 
Stockholm and the Port of Tallinn will also increase in future. The cruise business has 
developed strongly in the past 10 years and progress will continue. At the same time, 
ships are getting bigger and carrying more passengers. On the other hand, this can be 
problematic because future vessels may not fit into existing ports anymore. The Port of 
Turku is hard to approach for cruise vessels, whereas the Port of Helsinki is easy to 
visit. Nevertheless, Helsinki acts only as a quick stopover before departure to Saint 
Petersburg – the number one cruise destination in the Baltic Sea. 
 
 
2.2.4 Transit traffic 
 
The definition of transit traffic is goods which are transported through a country which 
is not the source country or the destination country. Usually this includes multiple 
modes of transports. A good example from the PENTA project is when Russia exports 
by road or rail through neighbouring Baltic Sea countries – thus generating transit 
traffic – and freight continues by sea (Baltic Maritime Outlook 2006). 
 
A previous study predicted that transit traffic would decrease in the Baltic Sea region 
between 2003 and 2020 since an increasing amount of exports are expected to be 
transported directly to trading partners and less through transit countries. This means 
that the growth in transport is forecast to be lower than the actual growth in trade (Baltic 
Maritime Outlook 2006). 
 
According to the interviews, defining transit traffic is difficult and reliable statistics are 
hard to find. Even commodity groups and final destinations are hard to distinguish 
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because smaller transportation companies often pick goods after the original departure 
and unload cargo before the final destination. Larger companies do provide better 
statistics though. The interviewees are of the opinion that future cargo flows will be 
shipped increasingly straight from Europe to their final destinations. This presumably 
means that the transit share in PENTA ports will not rise anymore. On the other hand, 
the sulphur directive will have its own impact on future transit volumes. The 
assumption is that road transportation will increase and the demand for longer shipping 
routes will diminish. The logistics companies stress that if transit traffic towards Russia 
were to increase it would be wise to use more trailers as traffic eastwards is less 
dependent on drivers. 
 
The share of transit traffic in Finland is currently only a small percentage of the total 
cargo volume. New cars transported to Russia have almost vanished and the figures for 
other products are decreasing as well. Special goods, such as medicine, expensive 
electronics, and cargo with safety regulations, will remain but otherwise the figures are 
set to decrease. Transit traffic in the eastern ports of Finland is higher, but it includes no 
goods for industry. The port of Helsinki is not likely to become a conventional transit 
port since the Port of HaminaKotka is located closer to the border with Russia. The 
interviewees are of the opinion that adding transit traffic on top of Helsinki’s own 
import-export traffic would be challenging but however, possible. In spite of this, 
Russian companies using Finnish ports were considered to be convenient partners 
because they usually pay what is asked without bargaining. 
 
The significance of transit traffic in Sweden is low as well. The traffic between Norway 
and Finland goes mainly through Sweden since there are no good ferry connections. 
Furthermore, Danish exports heading to Finland as well as the small amount of traffic 
between Germany and Finland is also delivered through Sweden. However, the port of 
Stockholm could become more significant for transit traffic if it gains more traffic from 
southern ports, such as the Port of Karlshamn. Currently these ports transport goods to 
Lithuania. 
 
Estonia is a significant transit country due to its long history with Russia. Regardless of 
that, transit traffic through Estonia, either to or from Russia, has decreased remarkably 
since the political conflict of the Bronze Soldier of Tallinn in 2007. Its huge potential to 
become a larger transit traffic country still remains but easier border crossing and a 
more supportive infrastructure would make a difference. Currently Finland has the 
competitive edge over Estonia. 
 
Manufacturing in the Czech Republic, Slovakia, Hungary and Poland have been the key 
factors why transit in the Baltic countries has increased. For the same reason Latvia and 
Lithuania are simultaneously competing over transit traffic towards Russia. According 
to the interviewees, Estonian transit traffic grows if transport from Finland to Latvia and 
Lithuania increases. Estonia also exports transit goods to Sweden and it will continue to 
transport small amounts of cargo to Norway and Denmark via Sweden. Estonian transit 
traffic between Sweden and Russia is mainly towards Russia. Estonian transit to Finland 
is not expected to increase before 2020. 
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2.2.5 Vessel traffic 
 
The considerable growth in maritime transport has led to increased vessel sizes in recent 
years. This has resulted in a growing concentration of traffic at certain ports because 
fewer ports are able to handle larger vessels. The emergence of hub and spoke networks 
has made many mid-sized ports play a feeder role to larger ports. While larger vessels 
travel between the major transshipment hubs in these networks, the prosperity of 
smaller ports is becoming increasingly dependent on the route strategies of the major 
shipping lines. These tend to favour ports which are in a good geographical position 
relative to other ports of call for best transit and steaming time and port rotation. 
Distance to market, the required facilities, services and infrastructure as well as the 
added flexibility to maintain ships are all crucial factors (Livey 2005). 
 
According to the interviews, the demand for vessel traffic in general results from the 
requirements of industry and trade which demand certain goods at a certain time. The 
priority for logistics companies is to make good contracts with shipowners that have 
sufficient capacity. The timetable is not the key issue as long as frequency is secured 
and cargo can be shipped the same day. Based on the interviews, the increasing demand 
for freight capacity between PENTA ports will be solved with higher frequency. The 
future vessel size is more dependent on the development of passenger traffic and, due to 
the short distances in the Baltic Sea, ship sizes will remain approximately the same. 
However, some RoRo-vessels will become larger due to the increase in lane-metres. On 
the other hand, the loading and unloading of larger ships will probably take too long, if 
the current frequency of ships arriving and unloading is to be maintained. 
 
According to the interviewees, vessel traffic between the Port of Turku and the Port of 
Stockholm will stay at the same level, even though capacity for cargo traffic is 
insufficient from time to time. Traffic between Helsinki and Tallinn has increased 
rapidly, which can lead to capacity problems in the future. Therefore smaller vessels are 
replaced with larger vessels or else vessel traffic increases. Road haulage in Finland is 
often done during the night. In an ideal situation, vessels would arrive in the afternoon 
between 12:00 and 15:00 and road transportation would start approximately at 18:00 
after cargo handling has taken place. According to the logistics companies, the route 
between Naantali and Kapellskär has optimal frequency and sufficient capacity. 
 
The main weakness in the vessel traffic between Sweden and Finland is that Tallink 
Silja and Viking Line depart at approximately at the same time. It would be beneficial 
for cargo traffic if there were more alternative departure times. The capacity is good at 
the moment but from time to time there is a lack of space on evening departures as there 
is during summertime when tourists are preferred and transport companies face 
difficulties getting trucks on-board. The routes between Estonia and Sweden already 
need an additional RoRo vessel. The route between Paldiski and Kapellskär has great 
potential to expand into a more utilised route because Paldiski is only 40 kilometres 
west of Tallinn. Thus, cargo traffic on this route will increase in the future but a new 
vessel is required. 
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The interviewees stress that there will always be demand for more capacity and higher 
frequency. Viking Line has already begun to renew its equipment, which is a positive 
signal for the whole transport industry. At the moment vessels are occasionally fully 
booked and there is not enough room for cargo shipments. Sometimes cargo has to seek 
alternative routes via other ports or wait for the next departure. According to the 
logistics companies, the most affordable alternative is always the first option on freight 
shipments. Even though RoRo-traffic between PENTA ports is currently fairly stable, 
container traffic in the Baltic Sea Region is set to experience major changes. At the 
same time, the number of ports will decrease and frequency between the remaining 
ports will increase. The interviewees are of the opinion that, for example, in Finland the 
ports of HaminaKotka and Helsinki are likely to be the only ports to handle containers 
in the future. 
 
 
2.2.6 Sulphur directive 
 
Based on the agreement which was made at the 58th meeting of the Marine 
Environment Protection Committee of the IMO (International Maritime Organisation) 
in October 2008, the sulphur content of marine fuels will be reduced. Since July 2010, 
the maximum allowed sulphur content in marine fuels in SECA countries that have 
ratified the revised IMO Annex VI, was reduced from 1.5 per cent to 1.0 per cent. The 
final limits for marine fuel sulphur content (0.1%) will be introduced in the SECA areas 
as of January 2015. The largest benefit of the sulphur reduction in the Baltic Sea area 
comes from the decrease in detrimental human health effects (IMO 2008). 
 
Before the upcoming sulphur directive was publicly introduced, transport by sea in the 
BSR was expected to grow by 64% between 2003 and 2020. Road and rail traffic were 
predicted to grow by 26% (Baltic Maritime Outlook 2006). According to the interviews, 
the price of marine fuels is estimated to increase by 50 to 70%, leading to an increase in 
the costs of sea transports of up to 30%. On longer voyages – between Finland and 
Europe – the sulphur directive will increase the costs of sea freight, even up to 30% or 
40%. This will result in the increased use of roads in the Baltic States and Sweden to 
avoid expensive shipping as road transportation from Finland to Europe is currently 
only 20% more expensive compared to the sea transportation. From the point of view of 
the shipping companies, the sulphur directive increases operating costs and the longest 
routes will suffer the most. 
 
The interviewees are of the opinion, that the sulphur directive will reduce sea traffic 
especially on the longer routes of the Baltic Sea. Diminishing vessel traffic between 
Finland and Germany will be replaced by truck transportation via Sweden and on the 
Via Baltica. This would be divided 50% to southwest Finland, including the routes 
Turku-Stockholm and Naantali-Kapellskär; and 50% to the Helsinki-Tallinn route. 
Road capacity near Stockholm area as well as railroad between Stockholm and 
Gothenburg are already fully used but the potential to transport Finnish exports to 
Germany and Benelux via Sweden exists. By 2020, Estonia’s road connections to 
Central Europe will be up-to-date. Nevertheless, alternative routes in 2015 will be 
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problematic due to capacity limits in Sweden and insufficient infrastructure in the Baltic 
States. 
 
Currently 400,000 trailers are transported annually between Finland and the European 
countries but the effect of the sulphur directive will largely determine future volumes. 
More cost efficient routes for cargo shipments will be sought out and the whole freight 
industry may alter. The sulphur directive will have a major impact on trade, especially 
on Finnish trade, since the Baltic coastline is long and sea traffic is a necessity. 
According to logistics companies, even though the costs are high already, consumption 
itself will not diminish. Besides increasing transport costs, the sulphur directive will 
generates another threat for the Nordic countries: the relocation of factories to low-cost 
countries. As a result, the imbalance in foreign trade will increase and even whole 
industries could disappear. This especially concerns Finland because Sweden and 
Estonia can always use road or rail when transporting cargo to Europe. 
 
 
2.2.7 Changes between different transport modes 
 
In 2003, 48% of the total volume of internationally traded goods was carried by ship in 
the Baltic Sea Region. The prediction in 2006 was that shipping would become the 
leading mode of transport for Baltic Sea Region trade, carrying 54% of the total volume 
by 2020 (Baltic Maritime Outlook 2006). 
 
According to the interviews, the search for cheaper transport alternatives and 
manufacturing in low-cost countries will continue. Traffic between PENTA ports will 
always require sea transportation but road and rail traffic cannot be displaced. 
Depending on the future developments of taxation on road traffic, new routes may 
emerge or traditional routes may decline. The development of toll-fees for heavy trucks 
in Germany and Poland will be key factors affecting road transportation to Central 
Europe. The interviewees also stressed that rail-shipping is not a very likely mode of 
transport in the future because different rail gauges cause extra work and the road-sea 
combination is more flexible when compared to rail-sea. Rail-shipping also requires 
longer distances in order to be economically feasible option. A cost-effective distance 




2.2.8 Russian Baltic Sea ports 
 
The developing Russian economy and construction work on the Russian Baltic Sea 
ports will have a tremendous effect on traffic in the Baltic Sea area. Saint Petersburg 
and Ust-Luga are Russia’s largest dry-bulk ports and they are also relatively close to the 
PENTA ports, which is why they are studied in this report. 
 
In 2009 the Deputy Prime Minister of Russia Sergei Ivanov stated that Russia plans to 
upgrade its freight capabilities in its own Baltic seaports to reduce reliance on the Baltic 
States for cargo. In particular, the capacity of the port of Ust-Luga will be increased, 
Anssi Lappalainen 26 
enabling Russian vessels to stop using ports in Lithuania, Latvia and Estonia. According 
to Ivanov, Russia will be fully removed from dependence on foreign ports in the 
foreseeable future (Baltic Reports 2009). According to Rosmorport, a Russian state-
owned company for the development of maritime transport, sea traffic in Russia will 
rise from 540 million tonnes in 2011 to 700 million tonnes in 2015 and nearly 900 
million tonnes by 2020. Most of the required expansion will take place in the Baltic Sea 
ports. By 2015, the capacity in the Port of Ust-Luga is expected to double due to the 
expansion of terminals for oil and petroleum products and the construction of a new 
container terminal. The Port of Saint Petersburg will add 20 million tonnes in new 
container-handling capacity. Another 30 million tonnes will be added by 2020, when 
the general purpose Bronka port, not far from Saint Petersburg, should be in operation. 
The Baltic Sea will remain Russia’s main sea route for foreign trade in the coming 
years. Russia’s Baltic Sea ports already handle nearly half of the imports arriving by 
sea. Approximately 30% of Russia’s crude oil and petroleum product exports (112 
million tonnes) were transported through Baltic ports in 2011, and the volume of such 
exports is expected to reach nearly 150 million tonnes by 2015 (Bank of Finland 2012). 
 
According to the interviewed companies, Russia is a very challenging market area and 
doing business there is always risky. However, its huge potential combined with easy 
market entry attracts foreign companies. But, after a business start-up, unexpected 
regulations and legislation emerge and they are likely to make companies withdraw 
from the market. Cooperation is also difficult due to a lack of confidence and distrust. 
As previously discussed, Russia aims to manage foreign trade without any dependency 
on neighbouring countries. Currently Russia trades through Saint Petersburg, Ust-Luga, 
and Kaliningrad and via the Black Sea. The infrastructure required for total 
independence is not ready yet, but the building work is proceeding. In the future, 
shipping lines will go straight to Saint Petersburg, but based on the interviews this will 
take several decades. The growth of the Port of Saint Petersburg has already decreased 
the volumes of transit traffic in PENTA ports due to direct shipments to and from 
German ports. The expansion work of the Port of Ust-Luga is likely to decrease transit 
volumes, at least in Finland. New routes are also being developed departing from Saint 
Petersburg. Nevertheless, the Port of Saint Petersburg will always be a bottleneck 
because of its long, narrow, shallow, and one-way channel. Based on the interviews, 
Saint Petersburg can double or even triple its current capacity but that is the maximum. 
Container traffic, for instance, is expected to increase at least ten-fold but then Russia’s 
own ports will become bottlenecks since they cannot handle that amount. Baltic ports, 
especially Tallinn, Riga, Helsinki and HaminaKotka, will always be needed. 
 
The Russian equipment for roads has improved a lot in recent years and some logistics 
companies even prefer driving straight from Central Europe to Moscow as warehousing 
in Russia has improved greatly. Despite Russia’s own statements regarding its 
dependency of foreign ports, Western countries still perceive it more as an opportunity 
than a threat in terms of doing business. The growth and prosperity of Saint Petersburg 
and its effects on traffic in the PENTA ports divided the interviewees’ opinions. The 
representatives of the ports and the shipowners had the most positive images of the 
future, while the transportation companies were more sceptical. According to the 
logistics companies it will take some time to see the final effects of Russia’s ambitious 
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construction works but at the moment it is not ready to operate on its own. A huge 
population combined with visa-regulations will play a significant role when future 
passenger traffic is estimated. Creating a ferry culture – as there is between Sweden and 
Finland –also takes time. However, the total amount of cargo traffic, especially 
containers, will unquestionably rise. Additionally, Moscow will always have a huge 
influence as it is the most significant economic zone in Russia. 
 
 
2.2.9 Tax-free sales 
 
The tax-free supported passenger traffic on routes via Åland plays an important role in 
today’s seaborne transportation system. It could be even described as the backbone of 
the seaborne transport between Sweden and Finland. The interviewees are of the 
opinion that tax-free enabled shopping is the key factor supporting passenger traffic 
between Finland and Sweden. It is also the main income source for Viking Line and 
Tallink Silja. Future legislation on tax-free policy at the EU-level will have a huge 
impact on passenger traffic. It can even change the routes of cargo traffic, vessel layout 
and the whole business concept for travelling in the Baltic Sea. 
 
If tax-free sales were to be abolished, it would affect transnational transport logistics 
and business. The profitable system of combining people and cargo in the cruise ferry 
sector would be gone, resulting in fewer departures, higher fares and a remarkable 
decrease in passenger traffic between Sweden, Åland and Finland. Surviving shipping 
companies would have to reconsider their strategy and develop new logistics solutions 
based on the most cost-effective way of transporting goods. This would include new 
routes and it would influence the type of vessels operating between PENTA ports. The 
eastern part of the Baltic Sea Region would become stronger, including an increase on 
passenger traffic to Tallinn, Riga and Saint Petersburg. At the same time, a decline in 
ferry capacity between Finland and Sweden would reinforce the further development of 
the Eastern route’s ports, terminals and roads. The Western Route with its well-
developed transport infrastructure wouldn’t undergo full-size changes and the routeing 
of the main cargo flows would probably be the same. The main change would be in 
redirecting more traffic to the shortest and fastest route between Finland and Sweden 
(Mikołajczyk 2012). 
 
The conducted interviews support the assumption that the expiry of tax-free shopping 
would have a major impact on sea traffic between Finland and Sweden. Shipowners 
would also have to investigate new business models in order to secure the future of the 
companies. The matter has been brought up in public every now and then without 
further action. If tax-free shopping is abolished, passenger traffic would undoubtedly 
decrease. This decrease would also have a major effect on cargo traffic and, in theory, 
the Naantali-Kapellskär route would become even more important than it is now since 
tax-free exemption does not concern Finnlink vessels. The biggest losers in this scenario 
would be the companies and individuals who economically benefit the most from the 
transport and logistics services that the duty-free exemption offers. Also individuals and 
companies using tax-free routes for regular shipments would be hurt. Since 
approximately a quarter of Åland’s GDP comes from the tax-free supported transport 
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sector, it would undergo a massive breakdown and thus be the biggest loser of all. So 
called winners in this scenario would be ports and shipping companies located near the 
shortest possible sea routes between important strategic and geographical points. As a 
result, ports in south-west Finland and in the Stockholm area specialising in RoRo cargo 
handling would gain more traffic. In general, the ports in the eastern part of the Baltic 
Sea and Via Baltica route would benefit most from the abolishment of duty-free sales 
(Mikołajczyk 2012). 
 
According to the interviewees, there are already signs in the changing nature of 
passenger traffic since people are able to buy low-price beverages from Estonia, 
Denmark and Germany. If tax-free sales are some day abolished, passenger traffic 
would diminish over 50% and the share of pure transport passengers would increase. 
This could occur at the earliest in ten years, but currently it is not expected to happen. 
 
 
2.2.10 Other arguments about essential and possible future developments 
 
This chapter presents the opinions of the interviewees on subjects not raised so far. 
From the point of view of transportation companies, ports act only as gateways and 
perform loading or unloading. The services ports are currently offering do not account 
for much when logistics companies select the optimal route for cargo, thus the general 
impression is that the need for services will increase in future. The owner of the cargo, 
operator or forwarding agent usually selects the most cost-efficient route which is 
highly dependent on geographical factors. Logistics companies also prefer early arrival 
times for vessels. 
 
Collaboration between ports and cities will become more significant in the future since 
ports are not currently contributing very much to those who define a cargo’s route. 
Other important tasks are to secure the competitiveness of the current routes and create 
settings for new connections to attract shipowners. The most important thing for a 
shipowner is to choose the right port from which to operate and have as high a 
frequency as possible. Good relations with financers, politicians and other decision 
makers can benefit a company’s business remarkably, although these actions are not 
always in favour of what would be rational on a larger scale. Currently, there is also 
fierce competition between the shipping companies operating in the Baltic Sea region 
and the market is not stable, which will lead to changes in the future. 
 
Due to the Transport Workers’ Union in Finland, handling costs in ports can be even 
20% to 25% higher compared to handling outside the port areas. This creates a demand 
for alternative ways to handle goods. This is only small part of the whole supply chain, 
which is currently under total modification because companies are trying to free capital 
by letting go of old warehouses. A general trend is that companies are closing down 
country-level warehouses and building bigger central warehouses in Central Europe. 
Possible new member states of the European Union – for instance Turkey where 
manufacturing costs are low – can alter the routes of cargo as well as the functionality 
of the route via Baltica. Since only a few companies dominate the transport business, 
the market is seen more as an oligopoly rather than a free market. Market entry is 
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challenging, existing actors compete among themselves, and external competition is 
very limited. 
 
The infrastructure in PENTA ports differs greatly. However, according to the 
interviewees, the creation of infrastructure is relatively easy when it is required. A 
major threat in the future will be the traffic connections near the ports. This applies to 
all PENTA ports but least of all to Naantali and Kapellskär due to the small population 
centres near the port area. In general though, it takes too long to get out from port areas 
and city centres. Ports will also need more space in order to load and unload ships as 
fast as possible. 
 
The interviewees are of the opinion that the green values, which companies, cities and 
countries are currently promoting, are more politics and public relations rather than real 
actions. The discontinued rail shipping company SeaRail, which operated between the 
Port of Turku and the Ports of Stockholm, is a good example of a more pro-
environmental solution. Unfortunately the company could not afford to offer as low a 
price as its competitors and profits became too low. On the other hand SeaRail focused 
on the products of the paper and metal industry and a number of Finnish factories 
operating in these industries have recently been shut down. In order to make rail 
shipping profitable between PENTA ports, there would have to be large manufacturers a 
far distance away and good railway connections to ports. Companies around the city of 
Helsinki, for example, do not produce anything that would require railway transport and 
nothing that would require transport to Turku by rail. Nevertheless, environmental 
issues will have a huge effect on cargo traffic in the future. The only way to make 
companies act greener is through financial incentives or legislative measures. 
 
Finally, the interviewees stress the political decisions made in the EU and IMO are a 
great threat for the whole transport industry. These decisions and directives are often 
related to environmental issues. The interviewees believe that most of the restrictions 
regarding maritime traffic should be diminished since business becomes too 
complicated for shipowners and they are forced to evolve in a way which does not 
favour ports. Payment policies including cargo costs, vessel calls, ice-breaking, etcetera 
are all key issues and the most cost efficient ports will prevail. Rising bunker costs, 
even without the sulphur directive, will also be hard to offset in the future. Margins are 
low already and reducing speed is not an option for vessels operating between PENTA 
ports – even though it would cut costs. Annual increases in pricing should also be very 




This chapter presents earlier future scenario studies. Current trends and global changes 
in direction are also presented as are three alternative scenarios for the PENTA project. 
 
 
3.1 Previous studies 
 
Wärtsilä has predicted trends and created scenarios for the future of global shipping in 
2030. In this research the first step was to identify all key uncertainties which might 
have an impact on the shipping industry in the future. These five key uncertainties were 
trade and economic growth, responses to climate change and sustainability issues, 
geopolitical issues and global leadership, solutions to dealing with the scarcity of 
natural resources and the control of power. As a result, Wärtsilä introduced three 
possible scenarios for the future (Figure 3.1). 
 
 
Figure 3.1. Three possible scenarios for the future of global shipping in 2030 (Wärtsilä 2010). 
 
Wärtsilä created these scenarios in order to support their long-term strategic planning 
and to better serve their customers. The uncertainties used in this study apply to the 
PENTA project as well but they are partly too distant when traffic flows in the Baltic 
Sea are analysed. In 2008, the Baltic Sea Unit of the Swedish International 
Development Cooperation Agency (SIDA) and the Baltic Development Forum, in 
cooperation with the Centre for Baltic and East European Studies (CBEES), Södertörn 
University College, arranged an international seminar in Visby with the title “Vision of 
the Future: what can be achieved with a Baltic Sea Strategy?” Among the speakers Dr. 
Christian Ketels from Harvard Business School introduced two scenarios for the Baltic 
Sea Region that focus on economic factors. The first scenario – the Best Case Scenario 
– points out the importance of collaboration in the Baltic Sea Region in order to have 
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the best possible outcome for the future (Figure 3.2). In this scenario Russia addresses 
competitiveness and all the Baltic Sea states improve their position within Europe. 
 
 
Figure 3.2. Best Case Scenario for the Baltic Region (Christian Ketels, SIDA 2008). 
 
In the second scenario – Worst Case Scenario – Russia opts for economic nationalism 
and the whole Baltic Sea Region becomes a less important arena for cooperation. As a 
result, countries developing their economies are able to moderately catch-up with 




Figure 3.3. Worst Case Scenario for the Baltic Region (Christian Ketels, SIDA 2008). 
 
In the same seminar Sweco Eurofutures AB, a Swedish engineering and design 
company which contributes to the sustainable development of societies, presented three 
possible scenarios for the future of the Baltic Sea. In this study the main factors 
affecting the scenarios were Russia, Energy, Environment, Demographic change, 
Education and Innovation and the North East Passage. The scenarios are named Yellow, 
Red and Green (see Figure 3.4). 
 
 
Figure 3.4. Sweco Eurofutures AB Pictures 2008 (SIDA 2008). 
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The scenarios created by Sweco Eurofutures AB also highlight the importance of co-
operation in the Baltic Sea Region in order to maintain economic growth. In the worst 
case scenario the political and policy decisions were seen as short-sighted and leading to 
insecurity, resulting in governments and individuals acting in self-serving ways. 
 
 
3.2 Current trends 
 
The global changes in direction are called trends or megatrends. These broad and long-
term trends are often affected by several smaller and parallel trends. Usually an attempt 
is made to identify trends while anticipating the future. The European Environment 
Agency (EEA) provides information, reports and data on environmental conditions and 
issues. The EEA has also identified the following megatrends in 2010 (Table 3.1). 
 















Global megatrends can be seen in the transportation system within the BSR. Industrial 
production is increasingly being relocated from Europe to Asia and from Western 
Europe to Eastern Europe. The most significant changes in cargo traffic are currently 
the result of the growth of Russia, the Baltic states and Poland. Changes in the focus of 
the economy are also causing a trade imbalance, which is clearly visible in 
transportation between Europe and Asia. In the BSR, oil is the main export for Russia 
and consumer goods and cars are the main imports. Increasing environmental pollution 
is also forcing politicians to create new rules and regulations regarding the price of fuel 
and energy sources (Mäkelä et al. 2011). 
 
In order to forecast the future volumes of cargo and passenger traffic between PENTA 
ports in 2020, three different scenarios were developed. Before the scenarios were 
developed the different variables affecting future operating environments were assessed 
and found to be: the price of energy increases continually, affecting transport costs and 
the performance of economies; tightening regulation and emission standards will affect 
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transport in the BSR; changes in the structure of economic life and unanticipated 
developments in different branches will change the content of exports and imports; the 
development of the Russian economy will affect, among other things, transit volumes 
via PENTA ports; and changes in country-level road infrastructure and logistics trends 
will also affect the development of ports. 
 
 
3.3 Futures table method 
 
In order to create logical scenarios of the future, all relevant factors affecting the 
operational environment have to be taken into consideration. The Futures Table Method 
(FTM) (Seppälä 2003) is a convenient approach which allows the scrutiny of multiple 
factors with different alternatives. The table is created so that all factors which are 
written in the first column represent the main variables to be examined. Alternative 
values or the results of the factors are written in the rows. FTM does not include basic 
assumptions which are expected to be static. 
 
Table 3.2 represents ten factors affecting the operational environment in PENTA in 
2020. Each factor and its related values were chosen based on the literature research and 
expert interviews. The factors also support the PESTE methodology – with the main 
emphasis on economic factors. The different values in the rows represent the 
alternatives for changes in the variable. Each factor has three alternatives for likely 
development. All alternatives are likely to come true. 
 
In this context, the results of the futures table are based on the assessments of 16 
experts. Different scenarios were created based on two group workshops, which were 
conducted at the PENTA steering group meeting and the workshop in Tallinn 17 and 18 
April, 2012. All participants were asked to scale the values according to: 
 
1. Most likely to happen 
2. Likely to happen 
3. Least likely to happen 
 
The relevance of each factor was also questioned on a scale from 4 to 10, 4 being not 
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3.4 Futures table results 
 
The results of the futures table method are presented in the order of importance. The 
most important factor affecting future traffic flows in the Baltic Sea Region is economic 
growth (Figure 3.5). More than 50% of the respondents considered economic growth to 
be most likely moderate rather than high or low. Nearly 70% considered high economic 




Figure 3.5. Economic growth in the Baltic Sea Region. 
 
The rise of bunker costs – regardless of the upcoming sulphur directive – is the second 
most important factor affecting traffic flows in 2020 (Figure 3.6). Most of the 




Figure 3.6. The rise in bunker costs. 
 
The impacts of the sulphur directive produced different opinions depending on the 
background of the person. However, what people mainly agreed was that the sulphur 
directive will take effect as planned in 2015 and a new overridden directive is very 
unlikely (Figure 3.7). The sulphur directive was considered to be the third most 




























































Scenario-based traffic forecasts for routes between the PENTA ports in 2020 37
 
Figure 3.7. The sulphur directive. 
 
Environmental issues are increasingly affecting companies whose operations cause 
emissions. Most of the respondents believe that environmental issues will have a 
stronger focus due to new legislation in the future (Figure 3.8). In general, new 
legislation equals more costs or barriers to a company’s operation. A lack of real action 
was seen as unlikely. 
 
 
Figure 3.8. Emphasis on environmental factors in sea transportation. 
 
The future of trade in the BSR was considered to be the fifth most important factor 
affecting traffic flows (Figure 3.9). The visibility of Russia as a trade partner is most 
likely to increase, whereas traffic between Baltic Sea countries and Asia is least likely 







































































Figure 3.9. Trade in the Baltic Sea Region. 
 
The mode of transport – sea, road or rail – is the sixth most important factor 
determining future traffic flows. Over 60% of the respondents believe that the relative 
share of road transport will increase compared to sea or rail transport (see Figure 3.10). 
Sea transport is also seen as increasing volume-wise but an increase in rail transport was 
seen as unlikely. 
 
 
Figure 3.10. Changes in different transportation modes. 
 
The growing Russian economy and its effects on PENTA ports divided opinion. In this 
case it was perceived that strong economic growth would increase traffic via PENTA 
ports rather than decrease it (Figure 3.11). The effect of the developing Russian 
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Figure 3.11. Effect of the Russian economy on the PENTA ports. 
 
A future emphasis on safety and security affected many opinions as well. New 
regulations were seen as most likely to set barriers to the flow of business, but the 
option was not seen as producing any significant changes compared with the current 




Figure 3.12. Emphasis on safety and security in sea transport. 
 
The number of ports in the BSR is viewed as most likely to experience a minor decrease 
in the future (Figure 3.13). A remarkable decrease is highly unlikely but, on the other 
hand, the option where nothing changes is considered least likely to happen. The 




































































Figure 3.13. Number of ports in the Baltic Sea Region. 
 
The tax-free enabled sales on routes via Åland play a crucial role in the ferry business. 
Even though the matter has been raised previously, its abolishment before 2020 is very 
unlikely (Figure 3.14). The relevance of tax-free sales is seen as the last factor that will 
affect future traffic flows. 
 
 
Figure 3.14. The future of tax-free sales. 
 
 
3.5 Alternative scenarios 
 
The following scenarios were developed according to the results of the futures table 
method. The first scenario is based on the variables which were considered to be most 
likely to happen. The second scenario includes the variables which were likely to 
happen and the third scenario includes the variables which were considered to be the 
least likely to happen. Key uncertainties – mainly economic growth, bunker costs and 
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3.5.1 Rising costs – no surprises 
 
The first scenario (Table 3.3) could be described as the baseline scenario where future 
expectations are moderate, Russia acts as a wildcard, bunker costs continue to rise and 
the sulphur directive has taken effect and is increasing truck transportation and 
decreasing shipping. The outlook for the Russian economy is strong, which is expected 
to increase freight traffic in the Baltic Sea but decrease transit traffic via the PENTA 
ports. This is especially the opinion of the interviewed logistics companies. 
 














The outcome of the first scenario suggests that ports and shipowners are facing hard 
times. The number of ports will decrease in the Baltic Sea Region and new legislation 
regarding the environment, safety and security will further decrease profits. Tax-free 




3.5.2 Green concentration 
 
The second scenario – green concentration – envisages a situation in which EU 
regulations on environmental aspects have tightened but companies have adapted to the 
regulations and values (Table 3.4). Due to the poor economic situation and high prices 
of energy and oil, the relative share of sea transportation has increased since it is the 
most cost efficient mode of transport but at the same time the number of companies 
operating has decreased. The growing Russian economy has not replaced intra-EU trade 





















In this outcome, the traffic between the PENTA ports will increase slowly. However, 
slow economic growth in the BSR prevents a noteworthy increase in traffic flows but, 
due to the significance of these routes, the transported units remain at the current level. 
Finland, Sweden and Estonia manage to take advantage on the tightening environmental 
aspect and the steady economic growth of Russia neither increases nor decreases traffic 
between the PENTA ports. The number of ports decreases remarkably but at the same 
time sea and rail traffic increase, which is the result of a rising awareness of 
environmental effects. Regulations or directives affecting sea transportation do not 
increase, but the exemption of VAT sales on routes via Åland is debated. 
 
 
3.5.3 Good times for shipping 
 
The third scenario projects the most optimistic situation in which all the variables are in 
favour of the shipping industry (Table 3.5). The growing Russian economy has 
increased traffic via PENTA ports and the Baltic Sea Region has begun to act as a 
prominent partner for trade between Europe and Asia. The relative share of rail 
transportation has also increased and most importantly the sulphur directive has not 
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The possibility of the scenario to occur completely is highly unlikely but some aspects 
may easily happen. Administrative procedures – including safety and security 
regulations – are likely to become stricter but the increase in electronic communication 
will ease daily operations by saving time. Without the full-scale adaptation of the 
sulphur directive, the number of ports will remain at their present level since smaller 
ports will not be forced to stop operating as shipping companies will not cease trading. 
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4 TRAFFIC FORECASTS 
 
This chapter presents the traffic forecasts of the previously discussed scenarios. The 
transport history and the opinions of the interviewees are shown for each scenario 
(Figure 4.1) and focus on the following aspects: cargo volume, amount of the 
transported units, transit traffic, passenger traffic and vessel frequency. In this context 
the ports’ traffic includes only liner traffic with other PENTA ports. 
 
 
Figure 4.1. The creation of  traffic forecasts. 
 
 
4.1 Forecast in the “Rising costs – no surprises” scenario 
 
In the first scenario the volume of total goods traffic rises steadily due to moderate 
economic growth in the Baltic Sea Region. The effects of the growing Russian economy 
are unpredictable but their influence on the transport system between the PENTA ports 
is slight. Transport between the PENTA countries and Russia remains at the current 
level. On a broader scale, freight is shipped increasingly straight from Europe to its final 
destinations and Russia’s logistical solutions decrease its traffic via PENTA ports. In 
addition, Estonia's transit traffic with Finland or Russia does not increase. 
 
The volume of unitised traffic increases in the Baltic Sea area whether it is on ships, 
trucks or trains. Vessels continue to carry the same cargo as they carry now but the 
share of fast moving consumer goods will grow. By 2020, the amount of transported 
trucks and trailers in the BSR is expected to increase by approximately 20%. Road 
transportation also increases due to the sulphur directive but this has no effect on the 
existing sea routes between PENTA ports. Tax-free enabled sales also continue to assist 
the existence of current sea routes. The only decrease in vessel frequency occurs 
between Estonia and Sweden, but the frequency between Finland and Estonia rises. 
 
Sea faring costs in general will increase due to the sulphur directive and the growth in 







•Future excpectations for each scenario
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the number of ports in the BSR remains at the present level. The merging of port 
companies takes place and the significance of ports as a passage is emphasised. 
 
Cargo traffic between Stockholm and Turku decreases moderately even though the 
amount of transported units remains unchanged. As for the route between Stockholm 
and Helsinki, the volume of cargo traffic increases slowly but the number of transported 
units remains at the present level. Freight traffic between the Port of Stockholm and the 
Port of Tallinn increases slowly for both total volume and units. Passenger traffic 
between Stockholm and Tallinn increases steadily whereas traffic between Stockholm 
and Helsinki is slightly reduced. Passenger flows between Stockholm and Turku 
increases to a small extent. 
 
As for cargo traffic in the Port of Kapellskär, volumes between both destinations – 
Naantali and Paldiski – increase but the relative share of transported units is expected to 
increase faster. Passenger traffic between Kapellskär and Naantali increases moderately 
but the flows for Kapellskär-Paldiski remain very modest. The increase in cargo traffic 
is strongest on the route between the Port of Tallinn and the Port of Helsinki. This 
applies to both cargo volume and transported units, though the growth is stronger in the 
latter. Passenger traffic between Tallinn and Helsinki increases steadily. 
 
 
4.2 Forecast in the “Green concentration” scenario 
 
In the second scenario the growth in total goods traffic is low due to the poor economic 
situation in the BSR. The bunker costs are expected to increase and longer voyages are 
favoured due to a rise in the awareness of green issues. The strong economies of 
Sweden and Finland maintain their cargo traffic between PENTA ports. The share of 
transit traffic to and from Russia remains at the same level as it is today. Russia's 
logistic solutions work separately from those of the PENTA countries. 
 
The costs of sea faring increase exceptionally but existing routes and the frequency of 
shipping between the PENTA ports remains at the current level. The sulphur directive 
takes effect as planned but, nevertheless, sea transportation increases due to it being 
more environmentally friendly. The number of ports in the BSR decreases remarkably 
and existing ports become the focus of certain types of cargo. New environmental 
regulations affect the ports’ operation without reducing profits. Total passenger traffic 
between PENTA ports increases. 
 
Traffic between the Port of Stockholm and the Port of Turku decreases notably, even 
though the number of transported units remains at the same level. Traffic flows between 
Stockholm and Helsinki decreases marginally for both volume and units. Freight traffic 
between Stockholm and Tallinn decreases as well, but the amount of transported units 
remains unchanged. Passenger traffic on the routes Stockholm-Turku and Stockholm-
Helsinki experiences a small decrease but the passenger flow for Stockholm-Tallinn 
increases steadily.  
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The cargo volumes on the routes Kapellskär-Naantali and Kapellskär-Paldiski do not 
increase even though the number of transported units may rise. Passenger flows for 
Kapellskär-Naantali remain at the present level but the traffic between Kapellskär and 
Paldiski decreases. Cargo traffic between the Port of Tallinn and the Port of Helsinki 
continues to increase for both volumes and transported units. Passenger traffic remains 
high and experiences gentle growth. 
 
 
4.3 Forecast for the “Good times for shipping” scenario 
 
In the third scenario the total growth of goods traffic is high due to the improved 
economic situation in the Baltic Sea Region. The costs of sea freight have not increased 
significantly and the traffic growth between PENTA ports has been steady. Even though 
Asian traffic has an increased presence, cargo traffic between Russia and the PENTA 
countries is also increasing. The amount of transported units in the Baltic Sea Region 
grows approximately 30% above the 2012 level and transit traffic via PENTA ports 
increases more than estimated. Estonian transit traffic grows since transportation from 
Finland to Latvia and Lithuania increases. Estonia also exports more transit goods to 
Sweden and small amounts of freight to Norway and Denmark via Sweden. 
 
In this scenario the implementation of the sulphur directive does not take place 
according to the original decision and the usage of all transport modes increases. 
Current sea routes remain in use and the low development of bunker costs does not 
force industries to seek alternative routes for transportation. The vessel equipment 
between PENTA ports becomes similar and passenger traffic increases. One visible 
change is the increasing amount of Russian passengers between Finland and Sweden, 
though the growth in passenger traffic between Estonia and Sweden is faster. The 
largest ports in the Baltic Sea Region continue to grow even though the amount of ports 
remains unchanged. Furthermore, the ports offer a wider range of services. 
 
Cargo traffic between the Port of Stockholm and the Port of Turku shows an upward 
trend for both volumes and transported units. The cargo flows for Stockholm-Helsinki 
also increase volume-wise but not for units. On the Stockholm-Tallinn route cargo- and 
unitised traffic both increase as does that between Turku and Stockholm, although 
traffic between Helsinki and Stockholm remains at its current level. The most visible 
increase in passenger traffic from the point on view of the Port of Stockholm happens 
for Tallinn-Stockholm. 
 
Cargo traffic on the routes Kapellskär-Naantali and Kapellskär-Paldiski both increase 
but the relative share of transported units increases even more. Passenger traffic 
between Naantali and Kapellskär increases as well but the flows on the route Paldiski-
Kapellskär remain unchanged. The total goods volume as well as the amount of 
transported units increases strongly on the route Tallinn-Helsinki, but the relative 
growth in traffic between Estonia and Sweden increases even faster, while the 
considerable growth in passenger traffic between Finland and Estonia continues. 
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5 CONCLUSIONS 
 
Predicting future operating environments as well as anticipated traffic flows is 
significant for ports in many ways. Having relevant information about likely events is 
essential if the right investment decisions are to be made in order to develop business. A 
clear outlook also enables ports to react and be proactive towards undesirable events. In 
addition to the ports, the correct investment decisions are important for shipowners and 
other parties in the supply chain. 
 
This report is divided into three main sections. The first part presents future 
expectations based on transport history and the results of the interviews. Traffic flow 
trends are easy to identify by observing traffic history, but without knowledge about 
likely future events the creation of traffic forecasts would be inaccurate. The most 
important factors affecting future traffic flows in economic terms became very clear 
during the project. Based on these factors and the futures table method, three alternative 
scenarios describing the operating environment in the Baltic Sea Region in 2020 were 
developed. These are presented in the second part of the report. The third part described 
each scenario’s future traffic flows. 
 
 “Rising costs – no surprises,” is the most realistic scenario and it closely follows 
today’s expectations. In this scenario economic growth in the BSR is moderate and 
bunker costs double. The sulphur directive takes effect as planned and the growing 
Russian economy increases trade in the BSR but decreases traffic via PENTA ports. 
The “Green concentration” scenario projects a situation in which EU regulations on 
environmental aspects have tightened, but companies have managed to adapt and do 
business with green values. The economic growth in the BSR is predicted to be low and 
bunker costs are expected to increase considerably. Nevertheless, environmental issues 
are promoted, which is why the relative share of sea transportation increases more 
compared to road or rail. The tightening of competition is expected to force smaller 
ports out of business, even though the Russian economy does not decrease traffic via 
PENTA ports. Intra EU-trade is still dominant but the future of tax free-sales, which has 
a remarkable effect on the transport system between PENTA ports, is debated. The third 
scenario describes the most optimistic prospect which is why it is named “Good times 
for shipping”. In this scenario economic growth in the BSR is high and the increase in 
bunker costs is not significant. Policymakers also postpone the full implementation of 
the sulphur directive and the growing Russian economy increases traffic moving 
through PENTA ports. The number of ports in the BSR remains as it is today and the 
relative share of transport by rail increases more compared to sea or road transport. 
 
In the first scenario the volume of total goods traffic between the PENTA ports rises 
steadily due to moderate economic growth in the Baltic Sea Region. The amount of 
transported trucks and trailers increases by approximately 20%. The relative share of 
road transportation increases most – due to the sulphur directive – but this has no effect 
on the existing sea routes between PENTA ports. In the second scenario the focus in on 
green values and this means the costs related to maritime traffic increase. The growth in 
total goods traffic is low due to the poor economic situation and because bunker costs 
have increased remarkably. Nevertheless, longer voyages are favoured due to a rising 
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awareness of green issues. In the third scenario economic growth is high and traffic 
flows increase. The costs of sea freight do not increase significantly and traffic growth 
between PENTA ports remains steady. The amount of transported units in the Baltic 
Sea Region grows by approximately 30% and the implementation of sulphur directive 
does not occur as ratified. The use of all transport modes increases. 
 
Based on recent transport history, the outlook for the Port of Stockholm is steady. The 
only deficit in cargo traffic occurs on the route Stockholm-Turku, even though the 
number of transported units may increase. Freight traffic in terms of weight and units 
for Stockholm-Tallinn increases but remains modest for Stockholm-Helsinki. The future 
for passenger traffic departing from the Port of Stockholm is promising and the flows 
are set to increase, especially on routes to Turku and Tallinn. The future of cargo traffic 
in the Port of Kapellskär is bright as well. The volumes for the Kapellskär-Naantali and 
Kapellskär-Paldiski routes are also set to increase and the amount of transported units 
should increase even faster. Future passenger traffic to the Port of Kapellskär looks 
encouraging as well. However, most of the passengers are truck drivers, which limits 
the growth potential. For the Port of Tallinn, cargo traffic as well as the amount of 
transported units for Helsinki-Tallinn continues to increase, whereas the increase in 
freight traffic between Swedish ports remains low. Passenger traffic in the Port of 
Tallinn increases for all routes. The tremendous growth of cargo traffic in the Port of 
Helsinki continues as does the growth in passenger traffic for Helsinki-Tallinn. The 
flows for Helsinki-Stockholm will remain stable or face a minor decrease, especially for 
passenger traffic. In the Port of Turku, passenger traffic to the Port of Stockholm will 
increase, even though cargo traffic slowly decreases. The amount of transported units 
most likely remains at its present level. Finally, traffic flows between Naantali and 
Kapellskär increase in terms of tonnes, units and pax. 
 
According to the interviews, cargo traffic in the Baltic Sea will increase strongly in the 
next 10 years. The future development of cargo traffic is strongly dependent on the 
growth of GDP in each country and the largest driving force behind the growing trade in 
the BSR is the increasing trade between Russia and Germany. The strong economies in 
Sweden and Finland will increase cargo traffic between the PENTA countries. The 
interviewees are of the opinion that by 2020 the volume of trucks and trailers 
transported between PENTA ports will increase by approximately 20% to 30% and the 
number of transported units will increase faster than the volume of goods. As for 
passenger traffic, the routes between Finland and Sweden have been stable for a while 
but the new ferry will increase people’s interest in the Turku-Stockholm route. 
Passenger traffic between Helsinki and Tallinn is set to continue to increase but the cost 
structure and the price level in Estonia are key issues when future passenger traffic 
between the PENTA ports is analysed. The future for transit traffic in the PENTA ports 
is difficult to estimate but the prediction is that future cargo flows will be shipped 
increasingly straight from Europe to their final destinations. This presumably means 
that the transit share in PENTA ports will not rise anymore. However, conventional 
foreign trade will maintain the utilisation rate of ferries at a high level and possible 
capacity limitations will be solved with a higher frequency of crossings. 
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The sulphur directive is a subject which easily generates discussion and also divides 
opinions. In general, industrial enterprises, ports and shipowners perceive it as a major 
threat towards the competitiveness and foreign trade of nations in the Baltic Sea. The 
interviewees believe the sulphur directive will reduce sea traffic and increase truck 
transportation. The investigation of cost-efficient transport alternatives is a constant 
mission and currently it would seem that in 2015 road transportation from Finland to 
Germany will be cheaper than sea transportation. 
 
The growing Russian economy as well as the developments in the Russian Baltic Sea 
ports will play an important role in the future of freight traffic. In general, most of the 
interviewees have similar opinions about likely future developments in the BSR but 
Russia’s effect on traffic in the PENTA ports divides opinion. The shipowners and ports 
are of the opinion that the growing Russian economy and the rising significance of Saint 
Petersburg and Ust Luga will increase traffic via PENTA ports, whereas logistics 
companies stress that the current development will inevitably lead to a decrease in 
transported goods via Sweden, Finland and Estonia. In the short run, cargo traffic may 
increase, since the Russian supply chain is not ready to fully operate on its own. In the 
long run, cargo traffic via PENTA ports will decrease. Finally, the importance of green 
values will increase in the future. Rapid economic growth often causes an increase in 
emissions but high environmental values can also create a competitive edge. However, 
operating costs are often higher, too. 
 
The Baltic Sea is a special area and its position and significance should be emphasised 
by the European Union. In general, the outlook for the traffic flows between the 
PENTA ports in 2020 is positive and the increase in transported units is expected to be 
faster compared to the increase in volumes transported. Passenger traffic is expected to 
increase as well but the reasons for people travelling between the ports may change. 
Even in the near future, new challenges for each member of the supply chain are 
expected and closer co-operation between different parties will thus become one of the 
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Appendix 1: Interview form 
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